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L MPREE 2 B, REO/R LR L Ui, &Rt 41 47 - 7=, W5
BINFAN LGB & R CAETE A 6 > H ke 9~ 2 9 ¢, BAaRE (0 22H) L 6 22H 04 1 5 H .,
FEHAECIHRBIELZHE Lz, £720 0 H. 6 A %ICEREEIIC T 24 BF&R L 2 — 08

X (FM-160, Fukuda Denshi Co., Ltd.) % i U7z, IEE&iX, ITE&EFF (Active Style



Pro HJ-350IT, Omron Colin Co., Ltd.) Z H\\CHIE L7, IGEHRE & LT, 3Mets Al
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ICHEE DCRFOE BICHEZE TR D o=, DC#® HF., LF/HF. sleep HF. sleep
LF/HF @ 0 7 H & 6 22HORICHBEZETR S o/ei, ICHO HF X 0220 & 6
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WAt FHIE B 2R bV » 7o, LEHF ORI LA O8I0 & WA O¥AINTEEEL Tn
TednE b, Mt PR BEERELNR o T,

@DE %

HE TOIREERE IS0 6T, AREEICE EN OEEE SR AL 2 L3, Bl
AR BN FRAR 2 1 PRk S, MENR P oD A SR BT B R 1R 2 JI ) & & 5 ATRETE DS R S
Tre ZOZ LR, MRS TIThIAEHR T OB RO X » T, B RE B
BEIND & LIEEITF RO R 2 — 3R LT D, LA L, RUFEOSINE L, Mgk
TOBEEFIECSM L THRY, Jigk COBEBFECRS T, BETOAENICEEND
FEVRDOEINTH > Th, AEMEIEEINSET D MREE A RIR S, Fo, RIS

2



RRIET AR OB, FRVIEEVRE OB ET 5 Z LA LN R, AEAER
JoNRrole, =T, BWOIEREERE O, A BRI RIEEIFE R OB &
D ENRIEIN, ZOZEFE, PHOHMECEETH-TH, AFAEENICEENLD
EERZEINSE DS Z &N BHEMRIEEIOURRI BT 5 2 LR s,

O EEE~ DI

EERER ) NE U T —a iE, FIRIEE L RRICBEOZEN G EN T D, Hilkhlilk
BEICH L, ELOERERARE L, 53D LWIRBEIEO D OB R B HE &

O T L ITREEREEITH D, AUILIE. WM O E i ERE | ZEPOIE D BEITI VT,
BN OFEREEIO 5 6, ROREDO S IRTEEITh - THEE O THRICEE kR 4
o TV D ATREMED R X7z, HiliE, EBE OEFIH 2 OATERBU DV TR
HE 255 ERIFFIC, HEAERNICBIT 2EVIEBIMEIC S ER L, BHF & & bICH AR
DHBIEREZRY D2 EMETHD, ZOZ b, BEOEETOINAEYF— gy
PERE DG Livie, BEH LBETICE T A IRWCIEEBREIC L EH L, AR AR 2%
L2 ENTED XD ICHEHEMPED D Z &, BEOOHIE S HRQOL O#Rr &t X
WL RIF L, OV CEEREE OMENCERT 2 H# 0N/ 500 L,

®iinh

i, RO BEICBW T, FH OB ROBIINENT, BB ~F R
RIS AP RSBV RRAR 25 B8N U L BENR R oD AZ e RIE BV AR 28D L Tz, E£72, (EEhFR
JEDFIIGEN R OWEAINT., B AR RE RO BN A BB L T,






Eﬁlil'
i

BRHAXEZEEFLFT. ARREORENERICHFVREHMIERT S EED
. EFMEICHEVCVEEFRETELAENLTLS, ERHILESAERICEZ
REVWAE—FTREICESHRIZIEVT., REFBFEZRFEODOEHEOOH
BRLEFENDE (WL NHBIERRRAIEZEINTEELGRETHS. £
FEAEFBEICSTLAREREMBENRARYL., MEBERICH TS FHES
ZELCRBEELLE, FEMICHTIALSRIZXRENL, SR, EREOM
HICLEMRTEL2RENRIAICHFELITET o> TWL DS,

DAL ZELRERERG. ETHORETHYRRMNICEHABLEREER
FTE2EZETIHEETHD. ThoDRFELEALICHBELTWLSZ L., BlE
HKEDERBILEDEFEETHY . EFTICHEVDILFEERZELEEFERZR TN
PEEEEREITS. TAYIDOLEHEHS (ACC/AHA) T, DAL ZELHE
BREBZEZLRCEGRA, FREOETZIH T E-ODEREEEOHAFS
A VZERLTWVD, 2000 FRRICEWVWT,. BRERIL DR BFELEINET
DOARERFELERICAI IR ZXRESAEBRIIHLLBESHNITI b H L
fzo TCTTRENEZLDFREDNEBIRE. PHHENAELRHREROEEMRAN B
Eh T3 (Hunt et al. 2001), 2006 FERRICHE VT, S HITIDAEIE stage

ANS DD AIEBMBIZHIBEBIN. stage AEBIZBEWLWTODFRL2D)RIVEFIEH
20, BUNVCEHELLEOBREEKZILES, DFRL2EREZELLHEVRE, D
FUHRELHERSR., SLEE. BEREE. * ¥Ry rA— L4,
ZLTRBEIEEL, EEOAEELT. NREOEELEH-BEREBHA
JRAVEAFDERBLZTOEBRLLLIC. #FELEBARTHOEMADENL
FHHENATHD Z ENRENT (Hunt et al. 2005),
DALBEOHBELALERKE., ETTLIEEREOHENEZTICISHKE
HEEDRLITHD, TIILR., BHRHABTEZREIHIEBAENICEHRLG A D
ZALAFELTWVWS., BL T HEKHTECHRILIETSOAZELEL T,
EBHMEEAREHO ML —Z VIR EITHDI LR ETHRICEYRES
hTWd, BAREBHOINL—Z VI EEFRELEUNEYT—2a 2> %



ELE-BROE. BHEMNBIHFEEEEORINGCEED—MBTHISILETTH
K. BERNANRZAFHZZHELBBICTELHENH LI EAHEST A TL
%5 (Gibbons et al. 2003, Antman et al. 2004, Eagle et al. 2004), B K
FHOLML—ZUTEREAELEYUNEYT—23 02, DEEOHEL
BARBBTENDEMEVI 2DONDEELERAETEFNTLS, W2 DET
MRICEVWT, FREFHOEMI., DALEBEORARFFTEZRESIESHC
EMRTREINTLVD (Belardinellietal. 1999, Coats et al. 1992, Hambrecht
et al. 1995), McKelvie (2008) I¥. LDAELEFIIR T HIHREIHO ML
—— v nReHEBHALMICL., Laterza 5 (2007) (X, EOMEREEOMLE
D, BRFEOIL—ZVTICEYALHMIBETLEIEZHRE L, IS
LELDETHARICEVTERTEOMNL—ZVTH, BRBFEFTEDEM.
2 EERYE QOL (HRQOL) O HBE. NAM AT —H—DELLICHBERHTHSZ &N
REhTWd, ZLT. E<OH|EREICE->T, FREBHOIL—Z2TF
BRFBFEDEMNMLLIICHERBFRECEOETICUMRENTHLI I EAKES
hTlvd (Flynnet al. 2009, Oldridge et al. 1988, Lavie and Milani 2000),
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2005 £ ACC/AHA IZ. PBF 70 S LELTHHKREBICEBLEBERSE Y N
EVT—2a 0N ZzREBHBVUICEIOVTRERR L (Leon et al.
200) L LAGASGHAMICERREREZDOINE YT -3 0#ikiCE
BENAZC. CIHABLWTHEKNDEER, BEVOERZFAROLHICHER
BUNEYT—arvERI s erB#ETHDL, BEFIUNEYT—2
IV, DREOHECHERSETENOEMNOELOICRKTI I ENEELRE
RFTHD. TORH, ARREREKARCEEICETIEHREFBICEEL.
BENGEAREHICEREZE T,

BERBOERKES THILERZRAVWLARKBN(E . HIC RRERO I
CHVT, BRRBOCEEABRXEZHLNMCTIENTEHELALLGATLS
(Montano et al. 2009), ChoNBERMREIDORNIE. BREFRB LD



EHRETTHEC . AEREFRICEAT ORBMAALAIZE S Mancia 5 (1999)
F. XBEARETHOEER. SOEOBEBICSVTEHOBRRBASHEHMT
HBDIIELEEFBALMI LIz, DIEEE (HRV) . DARELELHEEOFERDY
MICEZELGRENZEZEVH>-TWVWHI LRI TICHLGNATH S (Saul et al. 1988,
Hayano et al. 1990), lellamo & (2000) I&. BEHREEZEDBRBEOEZE
BRFELHRVERAEL. BRZTHO L -V JIC&>THET DI L 24
ElLk, ARHLHEEROBARTHOINL—Z VT E2ELYNEY T— 3
ik, BRABNS VR EREL. XBRARTOLIONBEERET H L
MREh TS (Malfattoetal. 1998), Ch oDl &lck Y., BERHFICH
TH2EREBRBORER. BARFHOINL— VI THHTETIEEDIT, &
MELDEBEORELZFHITOITRERITIBLTVEEEZ D,

BEREBEBBEEFEOHRV EHROOLASAZFHO L —Z v THESN S
EDRZLOH|BRICES>DTHLONMIEIATWLEIN., ChoDHRRICETSIESE
DERTFHEE., IXNTEEBEINEFBREFHOIL—Z2T2LH5LDTH-
o LWL, EL<DEENERICLIEESIN-EREHOINL—Z=0T %
RZIFTWVWHEYL, 2CT, FTHEEICETLIHEMNLESRESHICHEE LARR
1o,

AARDOBEMIE. ACC/AHA DR HEICH 1T 5 stage AICEFLLHEE. 0O F
DELEDHNPHERERDEZRFDBEE. LLLFZoVWThhrzeH2EE
CEVWT EEBICHTI2H5REHE L HRVOBEREZHALINICT I L E LT,

BiE
T— X RE

AR, 2010005 2001 FITHEWTOHAADHIAEZHERARZIT o 1=
(Figure. 1), ¥RBEX. AREEENTELIN OB O ARER % 1=
BKO2DOOERBBEICHEMNICERLTLWSIEBEELELE, XREEF, 8O
F. RERDECEMAAARSMICKZEAGTVLHEBELEZEFDS ., B
MBEREENALC, 332 7r—2avhadRGRELE L, 60 ABNKTER



Csmltz. BEAOHREHE L HRVZHRFABBRE 6 MARICAEL =,
LALHARSMEZBICESDT.24BHALE—DEHESE IHLABOEHE
SPOEFFHELC.6HAARD 24KHEALE —DBEHDEREIBETH -2
D.BREHEORNELNFTARTH > LFNOEBHTIOADEBENEZE L. 41
ADBENRBUGEIFIRREGE 2,

IRTOBEHICEK, AREHIACEDZRAVTHRARNEZTZHBALE., BAR
MORELHESMOFABTLARFFICOVWTEHAL., HRASMOERZ &S
THELEELTHAFAEZGVEFOMEBNERZHBAR. AIEE~DE
BICLE -2 TRAEER®, AMER. FHEXEFEXFREFRMEN LaRE
ZESRBHRICL-TERRZER (RRBES 10-132),

BEEL£ZZHE

BEEEEHEIL.EEE & (Active Style Pro HJ-350IT, Omron Golin Co.,
Ltd.) (BE# 1) ZHEHL., FREABRRELEOOANAARDS 1 HAMOER. K
BONSHMBEFEFTERELL, FBEHEFIER. BR. FEZAAHLEE SO
J)—¢E LTCEHEZE. TEARELL CMNets ZRIEL -, BEREX. BEVE
e E (Life Activity i LA)Z 1.1 Hh 5 2. 9Mets & L . 38U EEIRE (Walking
Activity : WA) % 3. OMets LLEE LEBILE. LAEL@E. HE, RE. BH
ROGEOHEBHMEVWESREOEFHZRL.WARKSST. B, BE0WhL L
EZECEHERLTL S,

HRY & HRV #Z #7

HRV T — 2 mMEDFHOH. 24FMANLE—DBHZRAWNWT., HAEMBEL 6
MBEOE 24 BMBIZEEE L~ (FM-160, Fukuda Denshi Co., Ltd.), §XRT
NDREBEZHARECHRL. EEXERARORRBEBOHZEMTICA L., BEHY
BiE. SPHROEHEZAVCTHRIERNITIOT S L (MemCalc GMS) @
EAIVrAE—FZZRAVTRELZL:, AREERICAWVERESE0.04
M5 0. 15Hz ZEBERKSD (low-frequency :LF) &L, £, 0.156 105



0.4Hz 2B B KA S (high-frequency : HF) & L TEIXBEMBEEZELL =,
I BITLFZHF TBRY S (LF/HF) S EIC K UKXRBRBRIEZEZEH L = (Marek
1996), XX TIL. HF & LF/HF X 24 BFREICH T 5 FEHEEL L. BEIKRE HF
(sleep HF) & BEFR RS LF/HF (sleep LF/HF) (2. 2EnBaEXRER L OB
DEENCHEESDO FHEE L=,

o & F B9 BE T

BELEEEHELHRVOZEERZRA VTR ZMNHBENET >, IXTO
MEtERIBEMIE., — RGBT Y I FZRWOTIT> (SPSS version 16.0 J
for Windows, SPSS Inc.), HARMBBICHR6MNARICAELITTEHE D
MEE (Increase group : 1C) & JE®E M (Decrease group: DG) T . Mann-Whitney
U test. Wilcox signed-rank test # AL\, & S (CHF @oEm. LF/HF @ & 4
EEBRE LA, WADRB®E%Z Multi logistic regression analysis ZFHAWVT
oMLk, MAFEMEEZE p<0.06 &L,

HR

MERBERICER, 6MARICEBHENEMLELZEZEF 23 Ao (IC
B), " ATHLELEEMLANMN>EHEX 18 Ao/ (D6 ##), MEH &
LICEEDEZCEBHELE > (ICHI3A.DCRHI12A; p= 0.540), ICH#
D> N2 ANERERVDEORFOLAVEOLEEREETHY ., —ATDICHTE
TEBRDEOCRENOLVEMEEREEIEI8 AL > (p= 0.756), WE#HED
CIADBREBEEREROENBRENLVWVRERLVENEEL >z, BMELRE
BODEOBMAICEELTWSIEERZXICHETSA.DCHETEHTALS ., 7
DEFATUIUVILETEA—ENRIDEEFEF, ICETISA.DCHTIA
o1 (p=0.358), ALY LERFZARPOEEIL. ICET I3 A,
DCRETI2AE 2z (p=0.540), EMEWERFANEARPIOEEF. ICHET
SA.DCEHT2AE27- (p=0.438), RAIREZICEHET2A. DCHETIA
PRI LTWE (p=0.638), 7Oy —ZFZARPOEFF ICHT I AL



DCETTAE2 (p=0.164), AARICEML-EBFIERORNREZ#
MLTHARLTWEDYS., AEHAMEPICAREOEETORSEENERIEI LA -
f-o BEZFEFXICEHETAIA.DCEHTI A>Tz (p=0.363), ICE & DC
BOBIC, BEHREEDOVRIVEAFLAREICHASALBEVIRED G-

(Table 1),

MAEMBEE 6 NARMBIC.DCRICH LT HF.LF/HF . sleep HF(sleep LF/HF
DWTHhOBERIZTELWTELHLALBEVWEIROD oGz, —H. ICHIC
BOWTHREABRE 6MARBMICHF EAEREICEML (p= 0.048). sleep
LF/HF (ZBEICHEAD Lz (p= 0.038) (Table 2),

BRRIZCZEMNMNADEEZED. SEQACRATAVIBWET >, LADE
MOWADEMIEHF OBMICEICEFRL T, £ LAOEMIE HF 0N
CABICECEEISERZRL - (O0R, 1.410; 95% confidence interval
[CI], 0.992 to 2.004; p= 0.056), £/, WADEMIE. A v Xt 1.359
TlEH-HN. BELGEARIEIRFLTWEMN >z (95%CI, 0.698 to 2.643; p
= 0.368) . SS5ICLADEMIELF/HFOEADIZH L. &y X 1.969 TH Y.
WADEMFZ. A Yy X123 TH AV ThEHHZHEEZETTONE
Motz (Table 3),

ER

AHART. NHOEOEBRELLTERDESRE. DFY ACC/AHA D 5 H (<
B+ 2 StageA OAEBREBFICBWVWT,. EEICH T IBEEEFTHERAH
EFHREIHORBICHELH D LALLM CHz, ZELT. £RLFEB=
NEMLE-#AHFDOEME sleepLF/HF DB LD K SICHRVEHREZESHE B Z
EEBHLoMNIILE, —ATEHENENLELEHICEVLVTREREDOEIC
FEEZR/RDIIENTEEM oIz, Pagani & (1988) F. BOMEEHE DX
ARTHEHBRLEECHEL. B EERMNL—Z VT ELFERERDE
TAHERBICHFZE M5 & ZBH o MIT Lz, Roveda n (2003) I%.
BREHOIL—ZUJICE&- T, XBRARITHOBERZMZA S ENT
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FBH2LETRLIZ, TLTWKOHQDEFTHRICEVTEREHONRILE
BHEZREESESILERL TS (Belardinelli et al. 1999, Coats et
al. 1992, Hambrecht et al. 1995, Malfatto et al. 1998, McKelvie 2008,
Pagani et al. 1988), AMAEIZCHE LVTIE. ZITHARICH T HIEEFICER, T
HMTHYEBEINEIL—Z U T 22T TVENDE, E5TREHDSITNE
L EETOEARFTHOEMIE. RV EZHES L, ABREITETH I8EDOE
BREBEEERRELEETHAROBERO—HEXHEL TS (Lavie and
Milani. 2000), Hammill 5 (2010) FEEHEOEFICEWLTH., YNE Y T—
SaroSMEFEREHLET YO A LEERLTWLWSZ EERL T, Owen
& Croucher (2000) (&, FH I HOEBHLTE2EEZHICH L., 12AMDHEK
hL—Z2 70705 LETVEOEDHERELEZ. AHRDOEEDFY
FTIETH T FARICEVTR., RTHARLRTLIIC, BRBFBE
OSB3 LENTEELAEALHATEAGEL, LMALELNL, BBHOEET
HHOTHEHEEZOZTHENDEMIIHRVOKXEBICEM L TS TEEENATE
Sht,
ARROSMEZBERETCOYNEYT—SavicegmlTuiaw, AR
BEICBTBAINEVT—YavnERE., AoACHAEZBIYEETH
% (Ottenbacher and Jannell. 1993, Evans et al. 1998), s\ EEZEM S T
LE/oNDA Yy FE. RODARTOYNEYT—2a3vDA )y bEEL
CEL2TLRVWBER. COESIBARICETINARKEZERDAIRIC
DEMNLAREELH D, ETHRICEVNT. ARREHFE--UYNnNEYT—2 3
DR BOAESTHDI I EIETREINTULAEL (Cheinetal. 2008, Lai et al.
2011), & (T Taylor & (2010) [F. EETH - THHEBETH > TLHLEERM
DEPCHROLOKEICEASIHRERELVEZHLMNILTVLS, Thi
Z. BEEEEHICHEB TS LR, BEOIUNEYT—Yavaadhi-4&
EEBEADOIAT . REEENHDLI . AMRDEFBICETLIARAMEDHER I,
LAOEMMNAHFOBMICEHBRL TV, COZERF. BHOEWVEED HRK
FETH-THLUMRELHSIZENTEEIN TS, Tsarouhas 5 (2011) (&,
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N2EABOSTFL—Z T, EBHROLVHBOBEARET S LETL
f=. Hwang & Marwick (2009) [X. DA EBBICH L. BEMWLERAREERLHE
ETCHOEREFFHOINL—ZI/OBRERZELE, TS THLIEF. BEITH
FTE2ERFHO L —ZVTHICEABRREEEOEMERL .0 Connor
5 (2009) X, EEICHBTIHEBARTHOINL—ZUTF. BRECTEDLTRS
CE2BAROMBICHOAICHRELNSHSCEZHLoMNITLE, Fi-.
Malfatto & (2002) X9 TIC202HEDT—2ITHNT, BELAREESBIC
HYTEFREICETHIBVBEDOINE)T—23 0T, DHEFOEERD
RENAHFONDZLEEBHLMITL., Gando 5 (2010) (T, ELBREDFRKIE
BEZEAEEREDOEMIE. BICERBICE>-THRENHSLERLT
W3, ChoDERMS, BREFBORELCEETICETS5KEFHO ML
—ZVJICRLST . BRAOAEFICETABBELLINEY T a3 UAEE
THEIZENTREIATWLS, ARE. BEOEZFOHRTOSTICMR., &
WREODEAKREBHZEBLTVD . SEF.CANFEFTOBEBHLEESICTMA.
EEICBT2BEVERTHOEBEICIIEIRETH D,

= B~ 0 G

BEFBINEVT Va3, BREDLAKICBZIOHENEETA TL
5, BEMEBPBEFICIHL. ELLERFRZEM#L. SSHLVLWEEREED
FOOHRULGBEERBTEAOICLRBREZLGRRETHS. ATFRE. HOD
FROIEREE. TERLOEOEREFICEVT. BEELEZETHNOEARFHNOS> L. K
WEEDEAREH THO - TLEREBEDFRICEZGRBANZE > TVLAREN
THRENnf-, BEMEI. EEOARFACLCBADAFRRICOVWTHERINEZT
5LRABIC. BEEENIIBTSIBENVESBREICELEBL., EF L EHICH
BEEETDBREFRHZRYDNAZADS., TN b, BEDEETOYNEYT
—YavhABRESIANLLIAGL, BEEBOHNEECETIEVERREICD
AEBEL. BEEFTEZEDCENTEHLDICHFEMMABEDLLIEIE. BFD

12



D#EE L HROOL O#BF LRBICIVEEZREL. DLV TREREOMGIC
BT H2FHEORBAAICEMN>TULIA D LALL,

HRODRER

ARFRICE. WCOIDREINSH D, FHAROAHICAVEZERZ L GHL
2, SRESHLICZLORRSEMEBZRY KARGHAREFTS>&LTSED
CHLMNMNILTWKRENSHDS. AHAARAOSHMER. BB THYMNHOSTM
EERERODE. 2FY ACC/AHA 4 D Stage ATH 1=, Thit, HWE
FEOLLIVEFTLEDODRE2BEICHSTAICERASHIN D LA,

t S
LE=1n=1=]

NBAOEOEEBEBLCRERDEDNDEE. DFEY ACC/AHA @ 5 #E D Stage A
CHEVWT. EAOEKRFHOHEME (L. FEMBICHAFEICRXBAET
BEENAENL., BRPOXBEABIFEENEIL O, £, EFHR
EOBEBVWEBENOEMNIE., BMIXBRAREHEREOEMICERICELET SER
RO,

&

ARAREZERT LEBELRXZEFLOHDIICHEZY ., EEBHIBTHIETEKXRE
RERRBEHARE FHEEZBICEIRSICOREYIEEBYFELE. &
REBDORYA., EDA. FLHOALERARDERMSTEICTHEWE
EFELE, T, O TOBNARXER. BERFE~ORBICRECETTHK
HEBELTOHEBEWLEEZFELRE, R<BHOZZRLLEETFFET,

AAROHBXBREICSVWTCESHNACKEECERZOV LW, EBES
B MRAZHRICEATHEEZRLET .,

KARETSITHEY ., RCHARICEMLTKEET 2 LEEFRICDODLYR
HBRLETFFES., . AR ROERICHLYBLAGOHRBHZ VL
WERXKIUVZvY BRAEBRERREBAIIVZ9IXZ Y T8, 48R
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Daily activities improve heart rate variability in patients with mild

hypertension and/or the initial stage of heart failure.

Abstract

Aims and objectives: The purpose of the present study was to determine the
effects on heart rate variability (HRV) of home-based daily activity in patients
with mild hypertension and/or stable angina pectoris (SAP) and to clarify the
relationship between daily activity and sympathovagal balance.

Background: Several prior studies have assessed the ability of exercise training
to improve functional capacity and produce beneficial effects on mortality and
physical capacity in patients with cardiovascular disease.

Design: Anonrandomized 6-month prospective longitudinal study.

Methods: This study consisted of 41 patients (59 to 83 years old) with mild
hypertension and/or SAP. The home-based daily activity and HRV were
measured at the start of the study (BASE) and 6 months after the start of the
study (6MoA). At 6MoA, the active mass increased in 23 patients (the IC group),
while it decreased in the remaining 18 patients (the DC group).

Results: There were significant increases in the high frequency (HF) component
in the IC group between the data at BASE and 6MoA. There were significant
decreases in the low frequency (LF) to HF ratio (LF/HF) during sleep in the IC

group between the data at BASE and 6MoA. The active mass was classified into
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life activities (LA) and walk activities in terms of intensity of activity. In a
multivariate model, increased LA revealed a trend toward an association with
increased HF.

Conclusions: In patients with mild hypertension and/or SAP, an increase in
active mass improved HRV outcomes with increased HF and decreased LF/HF
during sleep. To increase LA might improve HRV and prognosis in patients.
Relevance to clinical practice: This study demonstrated that the potential
importance of low-intensity daily activities in patients with mild hypertension

and/or SAP.

Keywords: daily activities of living, cardiovascular, rehabilitation, heart rate

variability, hypertension, angina pectoris

Introduction

Heart failure is a common, disabling syndrome, and is the final common
pathway for a number of cardiac conditions, but it is most commonly related to
hypertension or atherosclerotic disease. This syndrome results in progressive
impairment of functional capacity. The guidelines established by the American
College of Cardiology and the American Heart Association (the ACC/AHA
guidelines) set out standards for the diagnosis and management of chronic

heart failure. In the 2001 version of the ACC/AHA guidelines, heart failure was
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classified on the basis of a new concept of disease progression in heart failure.
The importance of the stage classification has been emphasized in each
subsequent revision of the guidelines. Furthermore, appropriate treatment,
early diagnosis, and early intervention have been reported to be extremely
important. In the 2005 version of the ACC/AHA guidelines, heart failure was
classified into four stages from A to D. The first two stages, A and B, are
equivalent to the state of asymptomatic heart failure associated with the risk of
overt heart failure. Hypertension, atherosclerotic disease, diabetes, and obesity
are included in stage A. In other words, it has been emphasized that prevention
is an important treatment. The continuation of physical activity has been
demonstrated to be indispensable for prevention even with or without
medication (Hunt et al. 2005).

A common finding in patients with chronic heart failure is exercise intolerance,
which causes progressive functional deterioration. There are multiple
mechanisms that are potentially responsible for the impairment of physical
capacity. On the other hand, physical training has been reported to increase
exercise tolerance in normal subjects and patients with heart failure. Physical
training-based cardiac rehabilitation is an important part of the long-term
management of patients with chronic stable angina pectoris, myocardial
infarction (MI), or patients who have undergone coronary artery bypass

grafting surgery (Gibbons et al. 2003, Antman et al. 2004, Eagle et al. 2004).
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There are two important issues involved, namely the maintenance of heart
function and physical capacity. Several prior studies have demonstrated the
ability of exercise training to improve functional capacity in patients with heart
failure (Belardinelli et al. 1999, Coats et al. 1992, Hambrecht et al. 1995).
McKelvie (2008) showed that exercise training could be performed safely in
appropriately evaluated heart failure patients. Laterza et al. (2007) reported
that exercise training significantly reduced blood pressure in hypertensive
patients. Most of these previous studies showed that exercise training had
positive effects on physical capacity, health related quality of life (IRQOL), and
biomarkers, and observed relatively few complications during training. A
number of investigators have reported that comprehensive cardiac
rehabilitation has beneficial effects on mortality and physical capacity (Flynn et

al. 2009, Oldridge et al. 1988, Lavie and Milani. 2000).

Background

In 2005, the 1994 version of the AHA scientific statement on cardiac
rehabilitation was updated. It provides a review of recommended components of
an effective cardiac rehabilitation/secondary prevention program, alternative
ways to deliver these services, recommended future research directions, and the
rationale for each component of the rehabilitation/secondary prevention

program, with emphasis on the exercise training component (Leon et al. 2005).
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However, a great many patients drop out of cardiac rehabilitation because of the
increase in expenses and a shortage of facilities. Continuing with cardiac
rehabilitation is an important issue for the prognosis of heart failure and
physical capacity. Therefore, we focused on home-based daily activity in the
present study.

Spectral analysis of cardiovascular signal variability, in particular of the RR
period (heart rate variability, HRV), is a widely used procedure to investigate
autonomic cardiovascular control and/or target function impairment (Montano
et al. 2009). The dynamic assessment of these autonomic changes may provide
crucial diagnostic, therapeutic, and prognostic information, not only in relation
to cardiovascular disease, but also for non-cardiovascular diseases. Mancia et al.
(1999) showed that sympathetic activation was a feature of hypertension,
particularly in its early stages, with secondary forms of high blood pressure.
HRV reflects the autonomic tone of the heart and provides important
information on the prognosis of heart failure and MI (Saul et al. 1988, Hayano
et al. 1990). Iellamo et al. (2000) reported that exercise training increased
baroreflex sensitivity and HRV in patients with coronary artery disease.
Improved cardiac autonomic function might add another benefit to exercise
training in secondary prevention of ischemic heart disease. After acute MI,

rehabilitation with physical training induced a more favorable sympathovagal
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balance, accelerating the recovery of a normal autonomic profile (Malfatto et al.
1998).

Although a number of studies have revealed that exercise is effective in
improving the HRV and HRQOL of cardiovascular disease patients, these
patients had been placed under controlled exercise. Thus, the purpose of the
present study was to determine the effects on HRV of uncontrolled home-based
daily activity in patients with mild hypertension and/or stable angina pectoris
in ACC/AHA stage A, and to clarify the relationship between home-based daily

activity and HRV.

Methods
Design

This study was conducted from 2010 to 2011 as a nonrandomized 6-month
prospective longitudinal study involving patients with mild hypertension and/or
stable angina pectoris in ACC/AHA stage A, who were being treated in primary
care clinics in two different areas. Sixty patients participated in the present
study. Daily activity and HRV were measured at the start of the study (baseline)
and 6 months after the start of the study. A total of 19 participants were unable
to complete the study protocol. Implementation of the Holter 24-hour

ambulatory electrocardiograms and/or measurement of daily activities were
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difficult for the patients. Forty-one patients were investigated for the final

analyses.

Data collection

This study consisted of 41 patients (59 to 83 years old; 25 men). The inclusion
criteria were: (1) clinically stable status with mild hypertension and/or stable
angina pectoris in ACC/AHA stage A; (2) in sinus rhythm; and (3) receiving
standard medical therapy without change during the study. Exclusion criteria
included the inability to measure daily activity, and the presence of a pacemaker,
atrial fibrillation, or dementia. Baseline characteristics of the study population
are given in Table 1. All patients provided written informed consent to
participate in this study. This study was approved by the Scientific and Ethical

Committee of our university.

Daily activity

Daily activities were measured with an active mass meter for one month in
each of the first and the sixth months of the study (Active Style Pro HJ-350IT,
Omron Colin Co., Ltd.). The active mass was calculated according to the calorie
consumption. The active strength was measured using metabolic equivalent
(MET) intensity levels of daily activity. In addition, the active mass was

classified into low and high intensities of activity. Low intensity was 1.1 to 2.9
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METSs, and high intensity was more than 3.0 METs. Life activity (LA) refers to
low intensity activities such as cooking or doing laundry. Walking activity (WA)

refers to high intensity activities such as walking or house cleaning.

HRYV measurements and data analysis

Holter 24-hour ambulatory electrocardiograms were recorded at the beginning
of the study and after 6 months (FM-160, Fukuda Denshi Co., Ltd.). All
electrocardiographic recordings were reviewed on the computer display by the
authors, and from all data RR intervals comprising only normal sinus rhythms
were selected for the final analysis. Power frequency analysis of the 5-min
recordings was performed sequentially using maximum entropy heuristics.
Variance and single component powers were expressed in ms2. Components in
the frequency band from 0.04 to 0.15 Hz were considered to be the
low-frequency (LF) component. Components in the frequency band from 0.15 to
0.4 Hz were considered to be the high-frequency (HF) component reflecting
parasympathetic modulation. In addition, the LF to HF ratio was calculated
(LF/HF) (Marek 1996). In this study, HF and LF/HF were expressed as 24-hour
average values. Sleep HF and sleep LF/HF were expressed as average values
during sleep. The initiation and termination of sleep were estimated using the

patient’s report and heart rates.
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Statistical analysis

Data were expressed as median and range unless otherwise indicated. All
statistical analyses were performed using a commercial software package
(SPSS version 16.0 J for Windows, SPSS Inc.). For statistical evaluation,
nonparametric tests (Mann-Whitney U test, Wilcoxon signed-rank test,
multiple logistic regression analysis) were used to avoid potential errors from
non-normally distributed data. The Mann-Whitney U test was used for
comparison between two active mass groups. Multiple logistic regression
analysis was used to estimate odds ratios (ORs) for intensity of activity being
associated with increased HF and decreased LF/HF. A value of p < 0.05 was

considered statistically significant.

Results

The active mass increased in 23 patients (the IC group) 6 months after the
start of the research, while it decreased in the remaining 18 patients (the DC
group). Most of the patients in both groups were men (13 in the IC group, 12 in
the DC group; p = 0.540). Twelve patients in the IC group suffered from only
hypertension without stable angina pectoris, while 8 patients suffered from only
hypertension without stable angina pectoris in the DC group (p = 0.756). In both
groups, 3 patients had only stable angina pectoris without hypertension. There

were 8 patients with mild hypertension and stable angina pectoris in the IC
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group, and 7 patients with mild hypertension and stable angina pectoris in the
DC group. The patients in the present study were taking some medication, but
their medication did not change during the study period. There were no
significant differences in coronary heart disease risk factors and use of
concomitant medications between the IC and DC groups (Table 1).

There were no significant differences in HF, LF/HF, sleep HF, and sleep LF/HF
in the DC group between the baseline data and after 6 months. There were
significant increases in HF in the IC group from the baseline data to after 6
months (p = 0.048). There were significant decreases in sleep LF/HF in the IC
group from the baseline data to after 6 months (p = 0.038) (Table 2).

Finally, the 41 patients were included in multiple logistic regression analysis.
In the first analysis, multivariate logistic regression analysis was performed to
determine if increased LA or increased WA were predictors of increased HF. In
the multivariate model, increased LA revealed a trend toward an association
with increased HF (OR, 1.410; 95% confidence interval [CI], 0.992 to 2.004; p =
0.056). Increased WA showed an OR of 1.359 but the p value did not reach the
level of statistical significance (95% CI, 0.698 to 2.643; p = 0.368). Odds ratios
for increased LA were 1.969 and 1.273 in relation to decreased LF/HF and
increased WA, respectively, but the p values did not reach the level of statistical

significance (Table 3).
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Discussion

This study demonstrated that home-based daily activity had positive effects on
improving the autonomous nervous system in outpatients with mild
hypertension and/or stable angina pectoris in ACC/AHA stage A. The present
study also showed that an increase in active mass was able to improve HRV
outcomes such as increased HF and decreased LF/HF during sleep, whereas
there was no statistical change with a decrease in active mass. Pagani et al.
(1988) showed that in hypertensive patients who feature clear signs of elevated
sympathetic activity, moderate exercise training decreased the LF component of
HRV while simultaneously increasing the HF component. Many previous
studies have attributed the improvements to the effects of exercise (Belardinelli
et al. 1999, Coats et al. 1992, Hambrecht et al. 1995, Malfatto et al. 1998,
McKelvie 2008, Pagani et al. 1988). The participants in the present study were
older compared to participants in previous studies, and did not undergo exercise
training. Nevertheless an increase in home-based daily active mass was able to
improve HRV. Our results partly accord with findings that cardiac
rehabilitation was effective in patients with a mean age of 78 with coronary
artery disease (Lavie and Milani 2000). Hammill et al. (2010) demonstrated
that a significant dose-response relationship existed between the number of
cardiac rehabilitation sessions attended and long-term outcomes among elderly

patients. Owen and Croucher. (2000) reported the effect of a physical training
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program, which lasted 12 weeks, in patients with chronic heart failure and a
mean average age of 81. The average age of the participants in the present
study was 71. As shown in previous studies, it is not clear whether participants
were able to further increase physical capacity in the present study. However,
the increase in active mass may have contributed to the improvement in HRV.
The patients in the present study did not participate in rehabilitation in a
hospital. The cost of inpatient rehabilitative care was significantly higher than
that of outpatient care (Ottenbacher and Jannell 1993, Evans et al. 1998). If the
benefits obtained from outpatient services are not significantly inferior to those
of longer inpatient rehabilitation, such outpatient approaches could result in
substantial cost reductions. Previous studies have not indicated that
hospital-based rehabilitative care had lasting benefits (Chein et al. 2008, Lai et
al. 2011). In addition, Taylor et al. (2010) reported that home- and center-based
cardiac rehabilitation appeared to be equally effective in improving clinical and
HRQOL outcomes. Furthermore, in the participants in the present study, the
increased LA tended to be associated with the increased HF. This suggests that
daily low intensity exercise can be effective. Tsarouhas et al. (2011) showed that
after a 12-week unsupervised walking program patients exhibited pronounced
heart rate recovery. Hwang and Marwick. (2009) sought to examine the
effectiveness of home-based exercise on physical capacity in patients with heart

failure compared with conventional medical care. They demonstrated
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improvement in peak oxygen consumption with home-based exercise. O’Connor
et al. (2009) demonstrated that home-based exercise training had a statistically
significant effect on the primary end point of all-cause mortality or all-cause
hospitalization and for the secondary end point of cardiovascular mortality or
heart failure hospitalization. Gando et al. (2010) reported that, with low
intensity physical activity, attenuation of arterial stiffening was greater with a
high quantity of activity than with a low quantity of activity, especially in unfit
elderly people. These results suggest that incorporating the rehabilitation of
patients in everyday life may be important. People accumulate low intensity
movement in addition to walking in everyday life. Future studies should focus
on home-based low intensity exercise programs in order to further evaluate

their subtle positive effects.

Relevance to clinical practice

Cardiac rehabilitation includes physical activity as well as patient education.
Because it is important for nurses to provide appropriate medical information to
patients, and because this study demonstrated the potential importance of
low-intensity daily activities in patients with mild hypertension and/or stable
angina pectoris, providing educative information on the importance of daily
activity, including low-intensity activity, might contribute to the healthcare of

the patients. Nurses can begin by talking to their patients about their condition

39



and low intensity home-based daily activity. Therefore, the nurse may be able to

contribute to the maintenance and management of the patient’s health.

Study limitations

Our study has some limitations. The number of patients in our study was
small, and the results should be confirmed in a large study population. The
patients enrolled in this trial were relatively elderly, and suffered from only
mild hypertension and/or stable angina pectoris in ACC/AHA stage A. Therefore,
these findings may not be applicable to younger patients and to those with

poorer heart function.

Conclusion

In patients with mild hypertension and/or stable angina pectoris in ACC/AHA
stage A, an increase in active mass improved HRV in daily life outcomes, with
increased HF, and decreased LF/HF during sleep. To increase LA might improve
HRV and prognosis in patients with mild hypertension and/or stable angina

pectoris.
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